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摘    要 






关的甘露醇-1-磷酸脱氢酶基因（mtl D）插入真核表达载体 pBin438 中，构建成真
核表达重组质粒 pBGH。利用农杆菌介导的花浸法将重组质粒 pBGH 转化拟南芥，
通过 30 mg/L Kan 抗性培养基筛选得到 8 株抗性苗。将这 8 株小苗移栽到小盆中
培养，其中一株死亡。提取存活 7 株的叶片 DNA 进行外源 mtl D 基因的 PCR 检测，
发现其中 5 株检测结果为阳性，阳性率为 70﹪。转基因拟南芥与野生拟南芥相比，
表型上发生了一些变化，主要表现在以下几个方面：（1）转基因拟南芥叶片比野
生型的叶片要小，并且整个植株叶片数目相对较少；（2）转基因拟南芥开花期比野
生型拟南芥晚了 6－10 d 左右；（3）转基因拟南芥植株矮化，主茎不很明显；（4）
转基因拟南芥存在不同程度的花粉败育现象，成熟后果荚数量少，并且果荚长度比
野生型要小得多，种子量亦少。 
单株收获转基因拟南芥 T1 代种子点播到含有 NaCl 0.8﹪的培养基上，经过 20 d
生长，对照拟南芥全部表现为植株矮小，根系不发达，而转基因拟南芥其后代出现
了一定的分离，表现为有的植株健壮，有的植株和对照一样矮小。对在此培养基上
生长的健壮植株和矮小植株进行 mtl D 基因的 PCR 检测，健壮植株表现为阳性，矮
小植株表现为阴性。取在含有 NaCl 0.8﹪的培养基上生长健壮的 T2 代植株和对照
植株进行甘露醇含量的测定，结果显示，长势良好的 T2 代植株中甘露醇含量比对照
提高了约 36 ﹪，说明外源 mtl D 基因确已整合到拟南芥染色体中并可以在部分植
株得到较好的表达。本实验为培育转 mtl D 基因的耐盐作物奠定了良好的基础。 
 
关键词：mtl D 基因  拟南芥  转基因植物 
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Transformation of mannitol- 1-phosphate dehydrogenase  
gene ( mtl D) to Arabidopsis thaliana 
 Abstract 
Arabidopsis thaliana is a model plant widely used in each field of botany researches 
all over the world. In this paper the salt-tolerance- related gene, mannitol-1-phosphate 
dehydogenase gene (mtl D) , was inserted into the plasmid pBin438 and formed a 
reconstructed vector pBGH which can be highly expressed in eukaryotic cell. Then 
pBGH was transferred into Agrobacterium rhizogenes. Eight strainas of transgenic 
A.thaliana aganist to 30 mg/L Kananycin had been found by the way of floral dip in the 
suspension of A. rhizogenes transferred. Then they were transplanted into flowerpots 
with a result of one unfortunately died. When they grew up, the DNA extracted from 
their leaves was used as a template for PCR detection of foreign mtl D gene. The results 
showed five positive DNA bands, which represented that the transformation ratio was 
about 70 ％. Compared to wild-type A. thaliana, some phenotype changes had been 
discovered from the transgenic A. thaliana as follows: (1) The leaves of transgenic A. 
thaliana were smaller and fewer than wild-type； (2) The blooming time of transgenic 
A.thaliana was later for about 6-10 days than wild-type； (3) The strains of transgenic A. 
thaliana were nanism with no apparent stems； (4) All the transgenic A. thaliana 
appeared somewhat sterility with the characters of smaller and fewer siliquas, fewer 
seeds. Furthermore when wild-type A.thaliana and transgenic A. thaliana were planted at 
a same time in the medium containing 0.8﹪ NaCl, the latter flourished than the former. 
The PCR detection of mtl D gene for the strong strain was positive,while the nanism 
strain was negative. For detection whether the foreign mtl D gene was expressed, the 
levels of mannitol in the plants were analysised. The results showed that the mannitol 
content in the transgenic A. thaliana was increased 36﹪ than control. All these evidence 
mentioned above make sure that the foreign mtl D gene has been transferred and 
expressed in the transgenic A. thaliana. 
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1  前     言 

























（2）拟南芥生活周期很短，播种后 2-3 d 就开始萌发，30 d 左右抽苔开花，40 d 
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1. 1.2 拟南芥属的种类及其分布 
世界上拟南芥属植物有33种（包括亚种和变种） [5]，其中模式种为拟南芥








表 1 中国拟南芥属植物的分布 
Table 1 The distribution of Arabidopsis in china  
西北 西南 




















叶芽拟南芥      A.haller ssp.gemmifera 
喜马拉雅拟南芥  A.himalaica 
琴叶拟南芥      A.lyrata ssp.kamchatica
柔毛拟南芥      A.mollissima 
粗根拟南芥      A.monachorum 
小拟南芥        A.pumila 
高山拟南芥      A.pumila var.alpina 
策勒拟南芥      A.qaranica﹡       
直立拟南芥      A.stricta 
拟南芥          A.thaliana 
西藏拟南芥      A.tibetica          
弓叶拟南芥      A.toxophylla 
毛果拟南芥      A.trichocarpa﹡ 
托穆尔拟南芥    A.tuemurica﹡       
卵叶拟南芥      A.wallichii 
亚东拟南芥      A.yadongesis﹡ 
合计 
                      ＋ 
             ＋ ＋ ＋ 
                      ＋ 
＋ ＋    ＋  ＋ ＋ ＋ ＋ 
      ＋        ＋ 
＋    ＋     ＋ ＋ 
      ＋ 
      ＋ 
                ＋ ＋ 
      ＋ ＋  ＋ ＋       ＋＋
                ＋ 
                ＋ 
   ＋ 
      ＋ 
                ＋ 
                ＋ 
2  2  6  
 
2   4  10 
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拟南芥生长不需要很强的光照，将光照强度控制在 3 000-5 000 Lx 即可。对光
质也无特别的要求，用普通的日光灯管即可。拟南芥在长光照下开花早，生长周期
短[9]。一般采用 16 h 光照和 8 h 黑暗条件培养拟南芥。在 24 h 光照条件下培养的拟
南芥略显瘦弱，开花期提前至 21 d，此外未见其他生长异常现象[10]。在 8 h 光照和





出苗后揭开。为了通气，可在塑料袋上穿 5～6 个直径为 0.5 cm 的孔。如需移栽，
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贮藏是将种子贮藏在 4 ℃，而长期贮藏是保存在－20 ℃下。当取用长期贮藏的种
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作项目－拟南芥基因组研究计划(The Multinational Coordinated Arabidopsis thaliana 
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